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1. TITLE: 

NOZZLES WITH AIR-SUPPLY TUBES FOR PRESSING SETTLING AGENTS 

2. CLAIMS 

5 A nozzle with an air-supply tube, being inserted in a steel pipe rockbolt, having 
a plurality of apertures formed in its wall and being hammered in a natural 
ground, for pressing a settling agent into the steel pipe rockbolt, the nozzle 
involving- 

an air-supply tube, having a check valve at its top end, provided in the nozzle so 
10 as to locate its top end near a front end of the nozzle, 

3. DETAILED DESCRIPTION OF THE UTILITY MODEL 
[Technical Field] 

The utility model relates to nozzles for pressing settling agents into steel 
15 pipe rockbolts for use as reinforcement of natural grounds in the vicinity of 
tunnels. 

[Example] 

Operations for settling a rockbolt as an example of the utility model will 
20 be understood from the following explanation, referring to the drawings. 

Fig. 1 is a sectional view of a steel pipe rockbolt according to the utility 
model. The steel pipe 1 is of 50 mm or so in diameter and has both ends opened. A 
wall at one end is thickened outwards, a male screw 2 is formed at the end wall, a 
plurality of apertures 3 are drilled in the wall along its whole length, and a 
25 plurality of pits are formed on the periphery. 

The settling operation is explained step by step as follows^ At first, the 
steel pipe 1, having an end at a side opposite to the male screw 2 disposed 
frontward, is hammered in a natural ground A by a drill 24 having a rod 26 with a 
bit 25 at its top end (as shown in Fig. 6). 
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Thereafter, the drill 24 is detached, and an inventive nozzle 7 is inserted 
into the steel pipe 1 instead, as shown in Fig. 2. 

The inventive nozzle 7, provided at a front end of a settling agent feeder 6, 
has an air-supply tube 9 with an air-ejecting opening 10 and a check valve 11 
5 therein. A front end of the air-supply tube 9 is located at a position near a top end 
of the nozzle 7. The illustrated check valve 11 is a ball valve comprising a 
spheroidal main body 12, a washer 13, a returning tension spring 15 and a stopper 
16. The washer 13 has a screw 14 engaged with the air-supply tube 9. The 
air-supply tube 9 is integraUy supported by the feeder 6 at its base, the feeder 6 is 
10 led to a settling agent source, and the air-supply tube 9 is led to a compressed air 
source. 

The nozzle 7 is inserted into a steel pipe 1 until a sealing part 8 at its 
base locates inside the steel pipe 1. The sealing part 8 has packing for 
hermetically sealing an interior of the steel pipe 1. 
15 In order to inhibit escape of the nozzle 7 from the steel pipe 1 during 

pressing a settling agent B, a cap nut 5, engaged with a shoulder of the feeder 6, 
may be coupled with a male screw 2, a ratchet may be fixed to a part between the 
shoulder of the feeder 6 and a stepped part (a left side of the male screw 2 in Fig. 
2) of the steel pipe 1, or the feeder 6 may be supported with proper means for 
20 securing a positional relationship of the feeder 6 with the steel pipe 1. 

Furthermore, a wedge 17 is incorporated in order to inhibit escape of the 
steel pipe 1 during pressing a settling agent and until the settling agent is caked. 

After the nozzle 7 is inserted and fixed in the steel pipe 1, a settling agent 
B such as mortar is pressed through the feeder 6 and the nozzle 7 into the steel 
25 pipe 1. The settling agent B is injected through many apertures 3 of the steel pipe 
1 to cracks of a natural ground A surrounding the steel pipe 1. 

After the injection is completed, the feeder 6 is released by detaching the 
cap nut 5, compressed air is introduced into the air-supply tube 9 and blown out 
through the check valve 11 at the top end, and the nozzle 7 is gradually pulled out. 
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Due to the gradual pulling-out, compressed air is supplied to a cavity, i.e. a trace 
of the pulled-out nozzle 7, from apertures near the top of the nozzle 7. 
Consequently, the nozzle 7 is detached from the steel pipe 1 with ease. 

After the nozzle 7 is pulled out, there is formed a cyhndrical cavity C, as 
5 shown in Fig. 4, in absence of the settling agent B. The cyhndrical cavity C may be 
used for fixing a stress-measuring steel rod at its bottom. In this concern, the steel 
rod 20 is preferably preset as illustrated in the manner that motion (e.g. pushing) 
of the natural ground A applies tension stress to the steel pipe 1 with the lapse of 
days, but the steel rod 20 is held free from the tension stress. The stress applied to 

10 the steel pipe 1 is detected by periodically measuring an elongation of the steel 
pipe 1 with respect to the steel rod 20. Consequently, reinforcement of the natural 
ground A is safely performed with ease, since movement of the natural ground A is 
evaluated by the stress. 

After the nozzle 7 is detached, the washer 18 and the nut 19 are attached 

15 to the steel pipe 1 for stabilization of the natural ground A, in the same way as a 
conventional process. 

The inventive nozzle 7 is also applicable to a steel pipe 21 shown in Fig. 5, 
in the same way as above-mentioned. In this case, the nozzle 7 is inserted into the 
steel pipe 21 without use of a screw 27 during pressing settling agent. The nozzle 

20 7 is secured by proper means, which inhibits adhesion of the settling agent to the 
female screw 22. 

CD Since injection of the settling agent B starts from an inner side of the steel 

pipe 1, air smoothly escapes from the interior of the steel pipe 1, and the settling 
25 agent B is well injected without irregularity. Moreover, the nozzle 7 can be 

easily pulled out by introduction of compressed air. As a result, a natural ground 

A is efficiently reinforced with high performance. 
© When the nozzle 7 is pulled out after pressing the settling agent B, an 

amount of the settling agent B consumed for reinforcement is saved due to 
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formation of a cavity C, corresponding to a volume of the nozzle 7, as shown in 
Fig. 4. Even though an amount of the settling agent B saved for every one 
rockbolt is tiny, an amount of the settling agent B saved in total is remarkably 
large since a lot of rockbolts are hammered in general. 
5 (3) Given a demand for measuring a stress applied to a steel pipe caused by 
movement of a natural ground reinforced with rockbolts, a steel rod 20 is 
disposed at a bottom of the cavity C so as to discretionarily detect a relative 
displacement of the steel rod with respect to an end of the steel pipe 1. The 
stress applied to the steel pipe 1 is evaluated from the displacement of the steel 
10 rod 20, for setting up appropriate safety measures. 
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